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NotES
TABLE 1- HEATS OF FORMATIONOF SOME
ORGANICCOMPOUNDS
Compounds
Bond!::.Hf (eV)
energy (eV)
Cal.Exptl
Cycl[3.2.2]azine
27·01103·72
Cycl[3.3.3]azine
,4910 '44
L4.4. ] zi
61 971 17
Pyridine
9 252·052·0
Aniline
18·7465,996 ,9
Pterdine
0 3n 6
Thiophene
5 5839,9038 3
1.4-Dithiazine
4-664 2
Benzoic acid
- 47 7
Fluoroben ene
6 7377 8
Chl z
64 2
Whereq, is the electronicchargeat an atomr,
P" is the bond-orderbetweenatomsrand sand (ll
is anempiricalparameter.In literaturetheproposed
valueof the parameter(ll raEgesfrom 0'33to 1·8.
The empiricallyadjustedparameter~hasbeenas-
signeda valueof 1·5. Thea-bondenergy(Eab)may
be evaluatedusingEq. 3.
Eab=NcEc+NHEwrNsEs ... (3)
whereNc, NH andNx arethenumberof C-C, C-H
andC-X bondsrespectivelyin thegivencompour.d,
and X representstheheteromolecule.EH' Ec and
Ex aretherespectivebondenergiesof C-H, C-Cand
C-X bonds. BondenergyvaluesofEH =4,43,EN =
2'9, Es =3,29,ECI =3,41,EF =5·62andEo =7'7
eV are well established7• The value of Ec =3'7
eV hasbeenempiricallyadjustedwhichis veryclose
to the value3,80usedby Dewar8.
Although the experimentalvaluesof heats of
formation of cycl(3.2.2]azine,cycl(3.3.3]azineand
cycl[4,f.3]azinearenot available,the valuescalcu-
latedin thepresentstudySeemto becorrectasthe
calculatedheatsof formationof pyridine,al,iline,
thiophene,benzoicacidandfluorobec'.zene,for which
the experimentaldata are available,are in fairly
goodagreement(Table1). Theexperimentalvalues
of heatsof formationhavebeenobtainedfromcor-
respondingheatsofcombustionusingtheBorn-Haber
cycle.
The electronicchargeandbond-orderdataof all
thecompoundshavebeentakenfromthelitereture8-l4
The results obtained clearly indicate that the
simplifiedform of IOC-(ll-techniqueis quite satis-
factory for calculatingthe heatsof formationof
organiccompounds.
The authoris thankfulto Prof. Bal Krishna and
Dr M. P. Singh,Universityof Allahabad,for their
kind andvaluablesuggestions.He is alsothankful
to Dr S. C. Gupta,Principal, K.N.G. College,for
inspiration.
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Viscositiesof twelvebinary liquid mixtures of
I-propanol,I-butanol,I-pentanolandI-hexanolwith
methylcyclohexane,cyclopentanoneandcyclohexanone,
havebeendeterminedat 30°anddataanalysedonthe
basisofviscosity-compositionrelationsformulatedby
GrunbergandNissanandKatti andChaudhri.The
analysisshowedthat the two equationsare not
applicabletothemixtures tudied.
IN continuationof earlier work1,on v;scositiesof binary liquid mixtures,made up of one
associatedcompor.entand anothernon-associated
component,we report in this note viscositiesof
twelvebinaryliquidmixturesat 300±0·lo. l-Pro-
panol, 1-butar.ol,1-pentanolar:d 1-hexanolcon-
stituted the associatedcomponentswhile methyl-
cyclchexar:e,cyclopentar.onear:d cyc1ohexanone
formedthenon-associatedcomponents.Theresults
havebeenanalysedon the basis of the relations
d,evelopedfornon-idealliquidmixturesby GrurJberg
and Nissa!.2ralation(1).
'll=Xl'lll+Xa'lla+X1Xad ... (1)
and by Ratti and Chaudhri8using Reed ar.d·
Taylor equationfor ideal solution5'relation (2).
In 'llaV, =Xl In 'lllV1+X.ln 'llaV.+~V;Q ...(2)
Theliquidswerepurifiedby themethodsdescribed
earlieI6-7. Viscositiesofpureliquidsar.dofmixtures
at30°±0'010 weredeterminedbytherelativemethod
of Ostwald. The valuesare accurateto ±O'S%
and includekinetic correction. The densitiesre-
quired to computeviscositiesand molar volumes
were determinedwith the aid of a doublestem
pycnometerdescrjbedby Rao8• The densityvalues
are accurateto 2 partsin 1011.
The viscositydataandmolarvolumes,computed
from densities,and the valuesof d and Wvise, the
interaction energy betweenthe components,for
the twelvemixtureSare givenin Tables1-3. The
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TABLE 1- VISCOSITYANDMOLARVOLUMEDATA FORVARIOUSMIXTURESAT 30°
ole
PV'IJ
dWvisc
fra~ion of
(g em-a)(em mole")centipoiseEq. (1)cal. '
ill thyl-
Eq. (2)
cycl hexane
METHYLCYCLOHEXANE+1-PROPANOL
0\0000
0·7959675-4 91 11
00998
· 89280, 54'420- '9-4 '7
2182
0,7 3087·3 1·1 8,8724,9
04212
98' 389 65 1
5760
60 , 600' 70-4
7398
51,05
900
2 · 1·
10
39
METHYLCYCLOHEXANE+I-BUTANOL00000
2
1000
86 26
26 4
2
0
·
05788
7,
7414
·6 ,
90 3
737 3
10000
METHYLCYCLOHEXANE+I-PENTANOL0
00 0,80 6·
00947
15
26
4'
42
7·- ,
o 22
' p
7
4
1·
, 6 33
METHYLCYCLOHEXANE I-HEX0·81195
3
0'80609
22
0,79750, 8884
'5 ·
· 02
03
0 77195645033
TABLE 2 - VISCOSITYANDMOLARVOLUMEDATA FORVARIOUSMIXTURESAT 30°
P
'fjWvisc
(g em-a)
- )(cal. mOle-')
Eq. (2)
CYCLOPENTANONE+1-PROPANOL
O· 000
5,
O' 001
1 9
o· 566o· 20
88
O' 821
-
38296
' 8
CYC OPENTANONE+1-BUTANOLo· 00
10
- 9-
O' 4
'
1
·
14901· 0
240
._. __ .....~-----------------.
NotES
TABLE 2 - VISCOSITYAND MOLAR VOLUME
DATA FOR VARIOUSMIXTURESAT 30°- contd
Mole
p
V
'lJ
dWvisc
fraction of (g cm-S)(em mole-I)centipoise
Eq. (1)(cal. ole-I
cyclo- Eq. (2)pentanone
CYCLOPENTANONE+I-PENTANOL0,0000
0·80760109·153·012
0,0989
1837-2362 258-1, 9- 19( '0
0·2598
36 44 231' 83-8 8,
0'4 02
5 11 0473· 607·7
,58 3
876 49 , 4H 9H 87 -2
'7374
' -4 -1· 569
90
0, 0
1·0 0
968 '
CYCLOPENTANONE+1-HEXANOL0,0000
1 525· 9·8
, 5
2'3'69
26 5
94
2
1 4122
, 7
OO
4 6
919 ,· 53 86-7'
TABLE 3- VISCOSITYANDMOLARVOLUMEDATAFORVARIOUSMIXTURESAT 30°
Mole
pV.Wvisc
fraction of
( - )(cmmole I)entipoise.(cal. l I)
cycl -
Eq. (2)
hexa ne CYCLOHEXANONE+I-PROPANOL
5-
0·1012
·4- -
' 601
6
19· 7
70
,73
85
899
0 ·- '4 2
CYCLOH XANONE+I-BUTANOL·
'
· 01
83
' 4
'
5
,.. · 6
893
, 3- -7
XA E I-PENTANOL·
·
2
· 86
03·
10'5809
'
, 4 7·90
40
1 0
HEXANONE I-HEXAN L0,0000
·1001
,-
0'25 9
0 0~ '
419
812
, 7·7 489 0
1
-
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valu of d andWvise, werecalculatedfor eachcom-
positon from Eqs. (1) and (2) respectivelyusing
the b:;ervedviscosityvaluesof pure liquids and
of m xtUl;eS.
A examinationof the datain Tables1-3 reveals
that d and Wvise vary with composition.Hence
it is neludedthatEqs. (1) and(2)arenotapplicable
to t ese mixtures, which therefore cannot be
class'ed as quadratic mixtures as defined by
Rowinsor,9.
On of theauthors(M.V.P.R.)is thankfultoCSIR,
New Delhi, for awardingapost-doctoralfellowship.
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Th~inductionfactorin Fe(II)-inducedoxidationof
phol itecomesoutto beunity,ashasbeenobserved
in FeH)-inducedoxidationof hypophosphite.
Stock solutionsof K4PaOs.Na2HPOa, Ce(IV)
sulphate and diammoniumiron(II) bis-sulphate
were prepared as describedearlier1. Phosphite
wasstandardizedcerimetrically2.
Fe(lI) solutions(10 and 20 ml) weretitratedin
the acid mediumagainstCe(IV) using n-phenyl-
anthranilicacidasanindicator.Mixturescontaining
Fe(lI) solution (10 ml) and K4P20S (S ml) (Set-I)
andFe(II) (20ml) andK4P20S(10ml) (Set-II) were
thentitratedain the sameway. Varying amounts
of 0·1M phos?hitewerethenaddedto equinormal
solutionsof thesemixtures[Fe(II) +K4P20S] and
titrate! against Ce(IV) in acid medium. The
amountof Ce(IV) require:lfor titration increases
with an increaseof HaPOaand reachesa limiting
valuewhichishalftheamountofperoxydiphosphate.
The resultsaregivenin Table 1 and Fig. 1. The
limiting valueof the inductionfactor is unity.
The inducei reactionsu::;gestsan intermediate
speciesderivedfrom peroxydiphosphate,possibly
a freeradicalHPO, as shownin Eqs. (1)-(3).
H4P20s+Fe(II)-7HaP04+HPOI+Fe(llI) (1)
HPOI +Fe(II)-7HPO:-+Fe(III) (2)
2HPOI +HaPOa+H20-72H2P04:+HaP04 (3)
10
.:=-E.~•..QIU=atnM0.•...aE 2
TABLE 1- RESULTS OF CERIMETRIC TITRATION OF VARIOUS SOLUTIONS
RE~ENTLY we reportej1Fe(II)-induced oxida-
t on of hypophosphiteby peroxydiphosphate
in acd mejium with a limiting valueof unity for
the i duction factor. We have now found that
phos ite behavessimilarly.
I
!
I
I
20
Fig. 1- Fe(II)-induced oxidation of phosphite [Curve 1.
20 ml Fe(II) and 10 ml K,PaOg and curve 2, 10 ml Fe(II)
and 5 ml K,PaOe]
{[Fe(II)]=O·OIM; [K,PaO.]=O·OIM; [NaaHP03] or [H3PO.]=O·IM; [HaSO.)~2·OM; [Ce(IV)]=0'0135M}
~=1'0
3-30
Induction factor
[H3PO.] oxidized
[Fe(II)] oxidized
I II ".' ~"f'f'lII'ill Ii' if
3,35
Oxidation
of H.PO.
(A-C)
6'65
SET-I
SET-II
4,05
B+excess
H3PO.
(C)
m! of Ce(IV) for
0·75
III I'll
1O~!
Fe( I)
( )
I
I
I
I
7·t
I
~ 6·60
15· 5 2·50 9,05 13·15 6,60 --=1·0
6,55
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